Fluorescently labeled liposomes for monitoring cholera toxin binding to epithelial cells.
Vibrio cholerae, the causative agent for cholera, expresses a toxin required for virulence consisting of two subunits: the pentameric cholera toxin B (CTB) and cholera toxin A (CTA). CTB is frequently used as an indicator of the presence of pathogenic V. cholerae and binds to the G(M1) ganglioside on the surface of epithelial cells. To study V. cholerae virulence (CTB expression) in the presence of human epithelia, we devised an inexpensive, simple, and rapid method for quantifying CTB bound on epithelial surfaces in microtiter plates. G(M1) ganglioside was incorporated into the lipid bilayer of liposomes both encapsulating the fluorescent dye sulforhodamine B (SRB) and with SRB tagged to lipids in the bilayer (BEGs). In addition, G(M1)-embedded liposomes encapsulating SRB only (EGs) and with SRB in their bilayers only (BGs) were synthesized. The three types of liposomes were compared with respect to their efficacy for both visualizing and quantifying CTB attached to the surface of Caco-2 cells. The BEGs were the most effective overall, providing both visualization under a fluorescence microscope and quantification after lysis in a microtiter plate reader. A limit of detection corresponding to 0.2 8microg/ml applied CTB was attained for the on-cell assay using the microtiter plate reader approach, whereas as low as 2 microg/ml applied CTB could be observed under the fluorescence microscope.